From the actor's perspective, a behavioral environment can be typified by two continuous dimensions, knowledge of potential outcomes and knowledge of causal relationships among environmental elements. These dimensions determine the situational ambiguity perceived by the actor. Expectancy, equity, operant conditioning, and attitude theories of motivation are considered in such ambiguous environments.
Process models including operant conditioning, expectancy, and equity theories predict which behaviors will be emitted when the organism is aroused. Later writers (18) continued this distinction in their review.
Over the past 15 years considerable research has been directed toward understanding human motivation. The focus has been to test the ability of various models to predict human behavior. Content models, with the possible exception of needs theories proposed by Alderfer 51 The Academy of Management Review, Vol. 3, No. 1 (Jan., 1978), pp. 51-58. Used by permission.
Some Boundary Considerations in the Application of Motivation Models (2) and McClelland (17) , have not been supported by empirical evidence. But process models have demonstrated moderate and rather consistent predictive power. If the task of the student in organizational behavior (OB) is to predict the behaviors of individuals in organizational settings, the process theories seem to hold greater utility than the content models.
Unfortunately, even the process models fail to explain more than 30 percent of criterion behavior variance in any particular research study.
Often these moderate predictions are explained by researchers in terms of poor instrument reliability/validity, quirks of the sample under study, uncontrolled but recognized extraneous variables, or "error variance". Seldom has there been any recognition of the possibility that the models may have been inappropriately applied to a particular behavioral setting. Each model may possess predictive power in some situations but not in others and this notion has gone unrecognized by most researchers.
This article focuses on the relevant theoretical boundaries within which one of the process models might be more appropriate as a predictor of behavior than another model. First, the content of each major model is summarized briefly, and literature cited to guide the interested student. Second, a conceptual scheme is set forth outlining relevant dimensions of behavioral settings. Third, the major process models are related to the various theoretical boundaries within which they are most appropriately used. Finally, some comments are provided concerning implications of this conceptualization for future research.
Behavioral Process Models
Expectancy Theory Vroom (31) formulated the expectancy model most commonly researched today. The essence of expectancy theory is that behavioral choices are consciously made on the basis of the valence (attractiveness) of outcomes to be derived from a particular act and the expectancy that the given act will lead to the outcomes desired. Conceptually:
Motivation = Expectancy x Valence
A multiplicative relationship is believed to exist between expectancy and valence in that neither alone is sufficient to predict behavior. Two basic assumptions underlie this model. First, hedonism seems to be involved such that individuals are assumed to pursue pleasurable outcomes and to avoid painful outcomes. Second, individuals are presumed to be rational in that they will choose the behavioral alternative that maximizes positively valent outcomes and/or minimizes negatively valent outcomes.
Although criticisms have been directed against the model (5, 10, 12, 19, 20) , such things as job choice, valence of performance level, self-rated effort, and job satisfaction are predicted moderately well (19) .
Behavior as a Function of Attitude Fishbein (6) proposed a model that predicts behavior based upon a behavioral intent that is dependent upon attitudes toward a behavioral If the comparison is seen as equitable by P (that is, P's input/outcome ratio is similar to O's), no behavior is predicted. But if the comparison is viewed as inequitable (particularly if P sees himself or herself as relatively under-rewarded) the model predicts that P will undertake some action to restore equity.
The underlying assumption is that when an individual perceives inequity, a state of tension/ dissonance is experienced that prompts P to take action to restore equilibrium to the system. The major shortcoming of the model is that it fails to predict which elements of the comparison ratio will be adjusted or whether such adjustment will take the form of overt behavior or attitude change. There is even some evidence (7) that selection of the comparison (O) is done in a manner to reduce feelings of inequity. Pritchard (24) and Goodman and Friedman (8) provide an excellent review of major research findings. The model does seem to predict changes in inputs under conditions of underpayment and, to some degree, under conditions of overpayment. The amount of behavior actually explained by the equity formulation is unknown; but it is felt that one major use for equity theory is in the prediction of reward satisfaction.
Operant Conditioning
Unlike the other process models, operant conditioning denies the importance of any psychological state and instead shifts the locus of behavioral causality to the environment in which the behavior takes place. As proposed by Skinner (27) and others (14, 21) , the operant model predicts behavior on the basis of rewards and punishments experienced by an organism when its behavior acts on its environment. Quite simply, behavior that is rewarded tends to be repeated while behavior that is unrewarded or punished tends to be extinguished. Since rewards and punishments are defined in terms of the behavior produced, no cognitive or affective individual responses are considered. Research on the model as it relates to humans has been centered on the effectiveness of reward/punishment schedules in shaping various kinds of behavior such as work output (32) , verbal responses (28), and absenteeism (22) . Some better known applications of the theory are in education where programmed learning techniques have been widely accepted. From the available evidence operant techniques can be concluded to be highly effective in conditioning new behavioral responses in both humans and animals.
The Behavioral Environment
Human behavior takes place in some physical setting or environment. A multitude of such environments exist, with each possessing its own unique set of content features. Such features include other persons, a variety of objects and, from the point of view of the actor, sequential relationships among these features. For conceptual ease, these sequential relationships can be referred to as causal relationships, in the sense that if one environmental feature changes in some aspect, it is possible to assess whether or not other features change in response to the first. If these sequential relationships are consistent over a number of observations, causality may be inferred. Typical settings in which an actor may emit behavior are the work place, home, beach, woods, church, school, etc. Each is different with respect to the persons and objects present. Similarly, causal relationships among persons and objects may vary from one setting to another.
The behaviorally relevant elements in any environment are those perceived by the individual actor (15) . These perceptions may or may not be consistent from one individual to the next.
That is, individuals placed in identical environments may not perceive the same elements or even the same relationships among elements.
In a particular environment an actor may find that his or her presence or behaviors tend to produce changes in elements of the environment. These changes can be viewed as outcomes of behavior and, when perceived, may be evaluated as desirable or undesirable. This approach to defining an environment from the perspective of the actor's impact on it is consistent with operant theory in which a subject "operates" on the setting producing rewarding or aversive Two important issues must be recognized. Only those features of the environment perceived by the actor are relevant in predicting behavior. Additionally, the actor brings into the situation a set of behavioral norms he or she has learned to accept both through cultural conditioning and through relationships with reference groups.
From the perspective of the actor a behavioral setting can be typified by two continuous dimensions adapted from Thompson and Tuden (30) : (a) knowledge of potential outcomes in the environment, and (b) knowledge of causal relationships among elements in the environment.
By dichotomizing these dimenlions, a behavioral setting is conceptually mapped (see Figure 1 ).
Combining these two dimensions into four quadrants allows the typing of behavioral environments in terms of situational ambiguity.
Quadrant 11 seems to present an impossible set of conditions -a situation in which an individual is highly knowledgeable about causal relationships among environmental elements, but completely unaware of the outcomes obtained from such causal interactions. If event A is causally related to event B such that occurrence of A precedes the occurence of B, then B may be viewed as an outcome of A. Thus, knowledge of causal relationships implies some knowledge of outcomes. It would be impossible to be knowledgeable of causes while simultaneously ignorant of outcomes. Quadrant II will therefore be excluded from further consideration.
Quadrants 1, III, and IV represent varying degrees of ambiguity with I being least ambiguous and IV being most ambiguous. It is proposed that the appropriate behavioral model to apply in a given behavioral environment is contingent upon the degree of ambiguity within the environment as perceived by the actor. Newly entered environments would tend to fall into Quadrants III or IV. As the actor produces behavior in the new setting and becomes aware of outcomes and causal relationships, the perceived environment will gradually evolve toward Quadrant I characteristics.
Motivation in the Behavioral Environment Unambiguous Situations
Quadrant I seems to present conditions under which application of the expectancy model is most appropriate (12) . A rational person would have adequate information with respect to outcomes and expectancies to make behavioral decisions. But the expectancy model seems to provide more accurate predictions when the number of outcomes is limited; the greater the number of outcomes that must be considered, the less the predictive power of the model (19) . Gregory (9) likewise proposed a limit to the number of information bits the human mind can simultaneously consider. Once his or her conceptual limit has been reached, a rational individual could be expected to group outcomes into classes which could then be related to specific behavioral objectives or goals. This is in keeping with Locke's (16) position that behavior is goal directed and that the expectancy model is best used to predict the selection of goals rather than the actual behavior observed.
P2: In unambiguous situations with many possible outcomes, the expectancy model is highly predictive of goal choices, which, in turn, are used to guide behavior.
One issue that has received little recent attention in the motivation literature is habitual behavior. Hull (13) A Quadrant IV environment is highly ambiguous both with respect to outcome knowledge and causal knowledge. Such a situation would be encountered in new social settings such as one's first attendance at a professional meeting, attending a cocktail party where few persons are known, or during major career changes. Another excellent example would be the initial hiring organization of a student just completing a liberal arts curriculum.
Since system referents are scarce in ambiguous situations, behavior is expected to be predicated, at least initially, on internalized standards or norms. Thus, an individual's behavior would be best predicted by the key values or norms he or she brings to the situation. The Fishbein model should be highly predictive in this circumstance.
P4: In highly ambiguous environments initial behavior is best predicted by internalized values and norms.
As time is spent in an ambiguous environment, the actor will engage in behavioral exchanges with other system elements. If these exchanges are viewed as rewarding, they will be repeated and if viewed as aversive, they will be discontinued. This is precisely the behavior predicted by the operant learning model. Initially, behavior might be rather aimless, although consistent with values, but as reinforcement contingencies become known to the actor more calculative behavior could be expected. This contingency awareness effect has been noted in a review of some of the verbal conditioning literature (28) . The effect of contingency awareness is to change the nature of the perceived environment as outcome and causal knowledge become more complete. As such perceptions change, the operant model will become less effective in predicting behavior and the expectancy model will increase in predictive power. In addition to operant theory, the exchange perspective introduced above is useful in explaining trial and error behavior in new settings (29) . One characteristic of an exchange process is evaluation of outcomes by the actor in terms of some comparison level (29) . In such evaluations, Equity Theory would come into play particularly in ambiguous situations (4) . If outcomes are evaluated at or above the actor's comparison level, the exchange would be seen as satisfying but if outcomes fall below the comparison level, the exchange would be dissatisfying. An actor would not be expected to know other persons in a new situation and would, of necessity, rely on some internalized comparison standard. This internal standard should be related to one's aspiration level.
given wage was advertised but the subjects were offered wage rates above or below the advertised standard. Those who came to work at below standard wages probably based their decision on an internal comparison level. But when workers were gathered in the work setting and it was discovered that different salaries were being paid to individuals doing equivalent work, a near riot ensued. The experiment was discontinued because of attention given the situation by the university newspaper. If student groups in the United States can be assumed to cherish equity norms, it is reasonable to infer that initial behavior in the job situation was based on some internal standard, but the comparison standard The role of cultural norms should be investigated in the organizational setting. It seems important to identify taboos; regardless of the incentive level associated with an act, it will not be affected if the actor perceives the possibility of a taboo violation. A more immediate but related issue is the role of equity in motivation. If equity has relevance only as a norm, it would be useful to control for its effect in studies of incentives.
Similarly, in the presence of an equity norm, an isolated worker might not experience reward dissatisfaction even if relatively underpaid. Perhaps equity should not be viewed as a process model after all. Rather, it could contribute to prediction of satisfaction (23) or might more appropriately be considered a content model. That is, feelings of inequity could initiate behavior but the actual behavior selected would be explained in terms of a situationally moderated expectancy formulation.
In light of research to date, there appears to be sufficient knowledge regarding the effectiveness of currently available motivation models in predicting behavior to caution against their indiscriminate use in all situations. Those attempting to make predictions based on these models must judiciously consider the nature of the behavioral environment before selecting any particular model.
